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(54) TRJCONE DRILL BIT 

(57) The invention is a rock-breaking tool for drilling wells. The goal of the invention is to increase the 
service life of a drill bit through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. The cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distances from the drill bit axis, 
and peripheral rows 7, which arc equidistant from the drill bit axis. The lengths of the tlircc adjacent rows 
H, £2, and £3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis rl, r2, and r3, with the following ratio: flrl=f2r2=Og3; rl+tl / 2 < 
r2; r2H2 I 2 < r3. Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load on all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit. 

The tricone drill hit contains legs with journals (not shnwn) and self-cleaning cutters 1 , 2, and 1 
mounted thereon by means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows l\, £2, and £3, which correspond 
to the first, second, and third cutters, are related to the corresponding distances of the middle of these 
rows from the drill bit axis rl, r2, and r3, with the following ratios: 

nrl=£2r2=£3g3; 

rl+H / 2 < r2; r2+t2 / 2 < r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular area by a width equal to the 
length of the teeth, i.e., the width of the row. 



Since the rock-breaking mechanism of drill bits of type "C", "T" and "K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to break up the bottomhole is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, the row load over time At 
is estimated by the average weighted value: 



Sij«2 #nj*lij» M, 2. 3; J-1. 2 n. 




where £ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R - bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the lj-th row when 
penetrating by Ah is determined by: 




where Pk - the value of the k-th pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
6tk - pulse duration. 




Therefore, the work being conducted by the lj-th cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 

Mij-UPn>Ah. 
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where U - proportionality factor. 
Thus, [formula] 

The average weighted load on each cutter is equal to: 

Pr= J Pi) M. 2, 3; J- 1,2 n. 

J = \ . 

Since the peripheral circular fraction is broken up simultaneously by three rows with a width of 
} In, each with an identical number of teeth, then the appreciable load Pin will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 

§ Ph« const M, 2,3. 

This condition can be met by a drill bit in which three adjacent rows belonging to the 1 st , 2 nd , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhole center, break up circular areas 
that are identical in area, i.e: 

&rS2j-S3j-*lij • hrtej r2pl3jr3j. 

in which case i^-H"|j< rjj ; |*y< f3j: 

This type of drill bit provides an identical load on all cutter bearings. 
CLAIM 

A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
J of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows II, £2, arc 13, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 
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(54) ByPQBOE. T P E X LU A P O UJ E H H 0 E • 
AO/IOTO 

(57) M 30 6 pore hmo othocmtca k nopOAopoopy- 
uja»oiueMy WHCTpyMBHTy a** 6ypeHni» CKca- 
jkwh. Uo/ib*- noBbiiifeHfte Ao/irooeHHOCTw 
Ao/iotb nyreM paoHbMepnoro pacnpefle/ieHwa 
Harpy3KM Ha ace onopu. EypOBoe Tpexuiapo- 



. CMbHTMpoBaHHbie Ha hmx nocpeACtBOM onop 

juapOUlKM. UJapOUJKM COAep^OT OAMHaKOBOe 

■ KO/lMHeCTBO nopoA0p33pyujaK)iUMx BenubB 4, 
5 ti 6, yAa/ieHHbix ot ocw AO/iOTa Ha paaHoe' 
pacctO5?HM0, m nepM4>epw0Hue bshuw 7, paB- 
HoyAa/ieHHbie or o6n ao/iot3. A/imhu Tpex co- 
ceAHwx BeHuoB li» I2 h b nepsofl. btopo* w 
TpeTbew ujapoojeK can 3a hu c cooTBeircTByio- 

IUMM paCCTO^HMeM CepeAMHbl 3TWX B6H140D OT 
OCM A0/IOT3 rf i- 1*2 W H3 C/ieAYJOlUMM COOTHOUJ0-* 

HKeM hrH2nH36; ri+h / . & < nz: n2+fe/2<r3. 
ripw paBoT© AO/iOTa o6ecne4MBaeTCJi paBHO- 
wepHoe pacnpeAe/ieHne Harpy 3KM Ha BCe ono- 
pbr 3a cner pa3pyiueHUJi Bem\aMn OAWHaKOBux . 
no ri/iotuaAM KO/ibiieBbix 30H 3a6on. 3to cno- 
co6cteyeT noabiuieHHto AonroBeHHOcmi aojio- 
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MaoOpeTeHne otmocmtcj? k nbpoAOpaapy- 
. ujaiotueMy m hct py m e HTy 6ypeHm» cxsa- 

XMH. ...... 

• - Ue/ib M3o6peTeHM« - noBumeHMe fxonro- 

oeMMOCTw j\o/iotb nyTCM paoHOMcpMoro pac- 

npeAe/ieHMRHarpy3Kw Ha ace onopbi. 

Ha <t>nr. .1 npeACTas/ieHa pa3sepTxa tua- 
poLueK AO/ioja; Ha tprir. 2 -cxeMa nepeKpwTMR 

3a6ofl nOpOAPp33pyOJ3K)LUUMM B6H149MM AO~ 
710T3. , * 10 

BypoBoe TpexuiapotueHHoe ao/ioto co- 
Aep>KMT zianbi c tjan<t>aMti (ho n p 6 /icra b/i eH w) 
w cMOHTMpooaHHbie Ha hmx n o c p e act bom onop 
caMOOMMiMaioiunecn tuapoujKn 1. 2 m 3^ Ula- 
. pdtuKu coAep>K3TOAHHaKOBoe kojiwmgctbo no- 15 
pOAopa3pyui'atou4MX bch 140 b 4, 5 w 6, 
yAaiteHHbix ot ocm AO/ioTa Ha pa3Hoe paccro- 
»Hne, w nepvi(f>epMWHbie bbhiiu 7, paBHoyAa- 
zieHHbie ot ocm AO/toTa. /V»wHbi Tpex coceAHux . 
BeHnoa h» Vi I3. npMHaA^excaiuwx copTBeTCT? 20 
BeHHo nepeoPi,. btopoh w TpeTbero wapbiuxaM, •• 

CB«3aH bJ C COOTBeTCTByiO'lUMMM paCCTOflHMflMM 

cepeAWH 3tmx BenuoB ot ocm AO/iOTa rt. rz w n 

C/ieAyM3U4MMM COOTHOUJeHUnMH: 



Harpysica 3y6uoB Pjj iiiapoiuxw b xawAbi* 

M0M6KT BpeMCHM SaBMCHT OT yC/lOBMM KOHT3K" 

tm pOBaHnfl ayGbeB ocTaawttxca BeHuoa m Ben- 
UOB AByx Apyrwx ujapoiuex. 3tb Harpy3Ka 
wi-iecr MMny/ibCHNi^ xapaxi'ep, cu/ibrio xo/ieO- 
nSicn no. Be/iMHMHe w. wMeeT BepojrrHocTNoe 
pacnpeAe/ieHne. rioaTOMy na rpy3xa senna 3a 
BpeMn At oueHMsaeTcn cpeAHesSBeuieHHoa 



_k=1_ 
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2 • AtcssAr. 
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1irr=l2f2«=l3»3; 

;r2+- 



BypoBoe. TpextuapoiueHHoe aoiioto pa6o- 
raoT c/iOAy»oinMM o6poooM. 

npw BpameHMH noA Harpyaxofi 6ypqBoe 
AO/ioto 3a 0Tpe30K Bpe.MeHH yr/iy6^neTcn Ha 
Be/iMMtiHy Ah. flpw 3tom k3>kaum Beneu Aono- 

Ta. KpOMft hepi/i<t>epvtftHbix. pa-TpyuiafiT rnnio 
Konbuesyio 30Hy wwpwHoi*. paBHon AnuHe 
3y6beB, T.e. ujupMHe BeHna. . 

Sir27rnj'lii, l-1. 2, 3; 2,.."..ni 

nocKO/ibxy AVi» AO/iOTTMnoB "C*. "T" m "K* 
MexaHM3M paapyweHwi aaGon 6/iH30x x basb- 
/iMBanmo, to AMcnepcnocTb tu/iaMa cHWTaercfl 
.OAMHaxoBOfl An* coccahmx bchuob. Tor/ia bc* 
pa6oTa no pa3pyujeHWK) aa6on onpeAB/iflBTca: 



rAe Pk - BS/iwMMHa x-ro HMny/ibca Harpy3xu t 
AefiCTByromei^ Ha 3y6eu; ■ 
zy ~ Hutcno 3yt>uoB Benua; 
I uXk — A^HTe/lbHOCTb MMny/ibca, 
. . TorAa pa6oTa. coBepiuaeMaA Ij-M Be h mom 
tuapoujKM npw paspynjeHnn caoe^ xo/ibueBOfl 
3pMbi na ojyCuMy AJi, uiiptiAe/iHeTcn: 

AA Jr UPtj.Ah. 

tao U — Koo<t>4>MunciiT_nponopLinona/ibMocTvi. 
C/ieAOBaTeiibHO, P$j ^ AAjj ^2tt. nj'hj. 
CpeAHeBsaeujeHHan Harpy3xa Ha KajKAyJO 
ujapomxy pa&Ha: . 
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PIT £ Pi) 



1-1,2, 3;J=1,2 n. 
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■ riocKO/ibKy nepMtbeppiAHan KonbMesaw «cr 
/ih pa3pymaeTcn OAHOBpeMeHHO TpeM» BeHija- 

MH UJMpMHOrt l n KaXAblPi C OflUHaKOBblM MHC/10M 

3y6uoB, to BoenpMHMMaeMafl Harpy3xa Pih6y- 

AQT OAMH3KODOfl. C/lGflOOaTQ^IfcHO, OflMHa- 

koboA HarpyxceHHOCTH onop uiapouuex nyxcHo 
HOTpeSoBaTb BbJno/iHenun 



" j^PiJ* 3 const 



1-1* 2.3. 
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A A = f § § Sij. Ah =|Ah 
/ I=1J=1 



jtR 2 ; 



VAOB/ieTBopnTb TaxoMy* ycAOBura Mo^xeT 

AOJIOTO. O KOTOpOM TfJM COCOAHMX B6H^, npM- 

Haiuie^KauiMe 1, 2-« w 3-& luapoujicaM m pacno- 
zioxeHHbie no Mepe yAaneHMH ot ueHTpa aaooff 
rAe §~ xo34><|>MuiieHT, noKa3bfsaK>U4Ma 33Tpa- 50 na paccTOfiHvte n7rz< :nj, pa3pyujaK>T0AiiHaK0 1 
Tbi 3Heprnii na pa3pyLueHne eAWHMUbi o6beMa 8 bie no nnomaAH ico/ibueBbie 3ohm. T.e. • 
nopOAw; . 

R - paAwyc 3a6on. SirS2rS3j-^hj • nH2)rr2j=l3jr3j. 

. CornacHO 33K0H3M PMfrviHrepa m Knpnn- 
seBa pa6oT3, Buno/iHseMaw IJ BeHuoM npw 55 * | » ' . t 2 j 

ymyO/ieHMM Ha Ah oripeAB/yieTCA: • "P* 1 ? TOM ~^*-^i< rzi ; 



- rz\< raj: 



AAij =£Ah2jrrij 



B TaxoM AO/ioto o6ecnemiBaeTCfl OAnna- 
KOB3A Harpyaxa. AewcTByroman na bcb onopbi 
ujapoarex. _ 
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OopMy/ia H 3 0 6 p6TeHMJl 

. BypOBoeTpextuapouieMHoeAonoTO. bk/ho- 
Mdiouiee /ianu. c uan^aMM, ycTSHOB/iGHHbie Ha. 
hmx nocpeACTBOM onop, caMoowmaiouiMecfl 
luapoiuKM c OAMHaKOBbiM KO/iHMecTBOM nopo- 
Aopa3pyujaioiJUMX eeHuoB, KaxcAuft >>3 koto- 
pux, KpoMe nepM4>epMflHoro; yAa/i en ot ocm 
AO/iOTa Ha pa3Hoe paccTOHHMe, a nepn4>epniV 
hum Beneu Ha Bcex ujapoujicax paBHoyAanen 
ot ocm Ao/ioTa, oTiiMMaioiueecji. TeM, hto, 
c Lje/ibib noBbiiueHMfl .flo/iroBeHHucTw AOJiora - 
nyTeM paBHOMepHoro pacnpeAeiieHMsi Harpy3- 
Kii Ha Bce bnopw, nopoAOpa3pyujaioiutie BeH- 



to 



Ubi Bbtno/iHeHbi pd3HoA aamhw, npn 3 TOM A^tt- 
hu TpexcoceAHMx seHuoa ft. I2. b. npitHaA/ie- 

>KaiAMX COOTBGTCTBeHHO nepBOft. BTOpOrt M 

Tpe-rbefl ujapoujicaM. coflaaHbi c cooTBeTCTByjor 

UIMMM paCCTOHHH«MM CepeA^H 3TMX 86Hl(0B OT 

ocw AO/iOTa n, r2, a c/ieAytomnMi* cooTHoiue- 
hmamu; 



f2+y <T3: 




Pcaqktop M. BanAypa 



CocTaBMTenb A. HuKO/iaea 

TcxpcA M.MoprettT8/i ' 



KoppeK-rop T.rianMrt 
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